Modulatory effects on proteinase kinetics caused by association of both enzyme and substrate to heparin.
Heparin is shown to produce modulatory effects on the amidolytic activity of trypsin, thrombin and plasmin with various synthetic peptide substrates. Simple Michaelis-Menten kinetics are observed in the absence of heparin. In its presence an enhancement effect is observed at low substrate concentrations, and an inhibitory effect is observed at high substrate concentrations. Other polyanions like dextran sulphate, phosvitin and inositol hexakisphosphate produces a similar effect. The modulatory effect of heparin is abolished when it binds cations. Co-binding of both substrate and enzyme to heparin seems to be a necessary requirement for the effect to occur. A model is proposed which can account semiquantitatively for the kinetics observed. It is suggested that the mechanism, which involves co-binding of substrate and enzyme in an competitive manner to a macromolecular structure, may be of primary importance as a regulatory mechanism in blood coagulation and fibrinolysis.